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THE PATENT OFFICE 
IH 

cMm 2005 
1 NEWPORT • 

Bakery products containing starch n-octenyl succinate. 

Technical field 

The present invention relates to a composition comprising starch n-octenyl 
succinate C*n-OSA starch") for use in bakery products. The invention further relates to 
dough or batter mixtures comprising said composition, to processes for preparing such 
products and to bakery products prepared according to such processes. 

Background of the invention 

In the food procesang industry, including that of baked goods^ it has, for a long 
time, been desirable fo develop high quality, convenient foods^ having ever longer 
shelf-lives, easier storage conditions and high appeal to sight, touch, taste and smell. 

New trends such as more natural, healthier, more nutritious foods, 
enviroxmiental Mendliness, fieshness aiid clean label are also in dei^^ 

One particular focus has been the replacement of egg yolk and/or whole egg in 
food stufife. This not only leads to healthier (lower cholesterol) and cheaper foods, but 
can also extend shelf-life (although only insofar as proposed substitutes tend to remain 
edible, under normal storage conditions, for longer than eggs)* 

A number of egg substitutes have therefore been developed. For example, eggs 
have successfully been replaced by specially modified, emulsifying starches such as 
Cerestar's C^EmTex*^ and National Starch and Chemical's N-Creamer 46™ in sauces, 
dressings and mayonnaise. There has also been some success in replacing eggs in 
baked goods, EP1159876A1, for example, discloses the use of starch n-alkenyl 
succinate for partial egg replacement However, attempts to replace the entire egg 
content have, so fer, been unsuccessful. It has indeed been observed that, if 100% of 
the egg content is replaced, dough volume is reduced leading to a dense, heavy texture 



1 



CEBJ03-OO18 



in the final product, product hdght after cooking is dimini^ed, crumb texfnre becomes 
hard, dry and caumbly after only short periods in storage and moisture is reduced 
resulting in decreased edibility. 

Thus, there exists a need for an inqnroved egg substitute, suitable for entire egg 
content replacement, for use in the preparation of high quaUty bakery products. The 
. present invention provides such a substitute. 

RiiTTiTnary nf the invention 

According to a first aspect of the present invention, there is provided a dry 
conqjosition for use in bakery products characterised in tiiat it consists of: 40-60% wAv 
staidi n-octenyi succinate; 20-40% w/w untreated, starch; and 10-30% w/w whey 
protein. 

According to a second aspect, tiiere is provided a Uquid composition 
diaractBrised in tiiat it comprises a dry composition as defined above, water (or a 
water-miscible Uquid) and, optionally, one or more flavouring(s), colorant(s), 
vitamin(s) and/or min€aral(s). 

According to a furfher aspect of the present invention, tiiere is provided the use 
of said dry or liquid composition for replacing vUxole egg in bakery products. 

According to another aspect of the present invention, tiiere is provided a dough 
or batter mixture for use in preparing a bakery product conaprising said dry 
composition. Preferably, said dough or batter mixture will comprise 1-20% w/w of said 
dry composition or 5-40% w/w of said liquid compositiorL 

In a furfher aspect, the present invention provides a dough or batter mixture for 
use in preparing a bakery product comprising: 10-20 % w/w flour; 1-15 % w/w starch 
n-octenyl succinate; 0.5-20 % w/w untreated starch; 0.1-7 % w/w whey protem; 0-40 
% w/w egg; and 0-10 % w/w emulsifier. 
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The dough or batter mixture according to the invention may be used in the 
preparation of bakery products such as pound cake, sponge cake, chiffon cake, cheese 
cake, fruitcake, layer cake or gingerbread. Preferably, the dough or batter mixture will 
be used in the preparation of a sponge cake. 

According to yet another aspect of the present invention there is provided a 
process for preparing bakery products characterised in that is comprises: (a) preparing 
a mixture of n-OSA starch, untreated starch, whey protein and, optionally, water or a 
water-miscible liquid; (b) combining the mixture of step (a) with other ingredients for 
obtaining a dough or batten and (c) baking the dough or batter. The "other 
ingredients" of step (b) will mclude flour and, optionally, one or more of: egg, 
emulsifier(s), water and/or water miscible liquid(s), raisiog agent(s), sweetener(s), 
fat(s), flaviouring(s), colorant(s), vitamin(s) and mineral(s). Preferably,, step (c) will" be 
carried out at a temperature in the range 140-190 "^C and in a non-coated receptacle. 

In an additional aspect of the invention, there is provided a bakery product 
prepared according to the above process. 

Description of the figures 

Figure 1: Grsqph comparing compressibility in conventional sponge cakes and 
in egg free cakes of the invention. 

Detailed description of the inv^ition 

The present invention discloses a dry or liquid composition for use in bakery 
products comprising n-OSA starch, untreated starch and whey protein. 

The starch (n-OSA and untreated) may be from a variety of sources such as 
com, maize, waxy maize, potato, waxy potato, pea, rice, wheat, cassava, sorghum. 
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tepioca and the like. Preferably. Hie n-OSA starch wiU be derived from a high 
amylopectin source, e.g. -wsxy maize or waxy potato. 

The n-OSA starch may b6 thhmed (by acid or enzymatic thimiing), 
undextrinised, dextrinised, granular (cook-iq>), pregelatinised (roll-dried) and/or 
stabilised. Alternatively, it may be a mixture of two or more of such n-OSA stardies. 
According to a preferred embodiment, the n-OSA starch will be a granular starch. The 
degree of substitution of the n-OSA starch wiU preferably vary between 0.2 to 3%, 
even more preferably between 0.5 to 2.5%. The degree of substitution can be 
detemuned by HPLC. 

n-OSA starch accounts for 40-60% of the total weight of the dry composition of 
the present invention- Preferably, it will account for 45-55% of flie total weight. 

The stardi used as such, termed "untreated starch" to distinguish it from tiie n- 
OSA starch, can be unmodified (native) or modified, e.g. eflierified, esterified, 
phosphated, cross-lmked and the like. It accounts for 20-40% (preferably 25-35%) of 
the total wei^t of the dry composition of tiie present inveaition. 

Whey protem, finally, accounts for 10-30% (preferably 15-25%) of Ihe total 
weight of tije dry composition. It can be isolated or purified from milk using any 
method known to the person skilled in the art. 

If necessary, before use, water and/or a water-miscible Kquid (such as milk or 
alcohol for exatnple) may be added to ttie dry composition. Accordingly, Ihe present 
invention also provides a liquid composition comprising both the dry composition as 
defined above and water (or a water-miscible Uquid). The Uquid composition may 
ftirflier comprise one or more flavourmg(s), colorant(s), vitamin(s) and/or mineral(s). 

As the composition (the term "composition, as used herein, referring to eitiier 
the dry or Uquid composition) of the present invention is to be used as an egg 
substitiite, the quantity of water in tiie Uquid composition should compensate for any 
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loss of liquid caused by omitting the eggs. The ratio of dry composition to water (or 
water-miscible liquid) in the liqmd composition should therefore preferably be 35:65. 
Even more preferably, it should be 45:55. Of course, the quantity of water present in 
the liquid composition will vary depending on the amount of liquid already present in 
the dough or batter to which it is to be added. 

hi its final form, the (dry or liquid) composition of the present invention is an 
effective egg substitute for use in bakery products. Thus, the present invention further 
relates to the use of this composition in bakery products in v^ch it is desired to reduce 
cholesterol levels and/or to extend shelf-life. In addition, it has surprisingly been found 
that the composition of the present invention contributes to a more tender crumb, 
fliereby improving product edibility. The present invention therefore further relates to 
bakery products comprising the composition defined above and to dough or batter 
mixtures for use in prq)aring such products. - - . ^ ^ 

According to one embodiment, the dough or batter mixture will comprise 1- 
20% w/w, preferably 5-10% w/w, of the above dry composition or 5-40% w/w, 
preferably 10-35% w/w, of the above liquid composition. According to a further 
embodiment, the mixture will conqjiise 10-20% w/w flour, 1-15% w/w n-OSA starch, 
0.5-10% w/w untreated starch and 0.1-7% w/w whey protein. Preferably, the mixture 
will tomprise 10-15% w/w flour, 4-12% w/w n-OSA starch, 2-8% w/w untreated 
starch and 1-6% w/w whey proteirL 

The flour used in the above dough or batter mixture may be fix>m any source 
(e.g. com flour, soy flour or wheat flour). Most preferably, however, it will be wheat 
flour. It is the protein of wiieat flour, gluten, which distinguishes it firom other flours 
and makes it of particular value in the baking industry. In hard, high-protein wheats, 
there is more gluten in the endosperm and the starch cells are firmly cemented 
together. In soft, low-protein wheats the bonding is not so firm. For most cakes a soft, 
low-protein flour is needed for obtaining a tender cake. Flours xised for pan bread 
production will generally be milled from hard wheats of high protein content, although 
soft wheats can give optimum qualify in the type of bread that is most popular in some 
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countries. IdeaUy, the flour will be non-chloriilated. It has indeed been found lhat that 
certain starches - such as those used m the present invention (Le. n-OSA starch) - can 
be used to supplement non-chlorinated flour whilst maintaining characteristics such as 
dough volume, crumb hardness and bakery product volume comparable to those of 
products prepared with chlorinated flour (the use of which is now banned in many 
countries). 

The dough or batter mixture of the present invention may also conq)rise up to 
40% egg. Indeed, although the composition of the present mvention is a highly 
efficient egg substitute, it does not have to be used for entke egg. replacement 
Nonetheless, the mixture will preferably contain less than 25% w/w egg. Even more 
preferably, it will contain less than 15% w/w egg. The term "egg" is used herein to 
refer to vdiole egg content or partial egg content, hi the present context, "partial egg 
' "contenf' means, for lacample, the egg yolk constituent of a cake mix whereas "whole 
egg contCTit?' means bofli egg yolk and egg white, hi a preferred embodiment, the 
composition of the present mvention is used to replace whole egg content, either in part 
(less than 100% w/w. e.g. 25%. 50% or 75% w/w) or entirely (100% w/w). Any egg, if 
present, may be added m liquid form, powder form or a mixtare of the two. • 

The dou^ or batter mixtures of the mvention may also mclude an emulsifier 
(0-10 % w/w, preferably 0-5 % w/w, even more preferably 0-3 % w/w). Any food 
grade emulsifier, such as lecithin, can be used. 

Additional ingredients, if necessary, wiU be apparent to a person skilled in the 
art. They may include, for mstance: raismg agents (such as baking powder and/or 
yeast), water and/or water miscible Uquids (such as milk, alcohols, etc.), sweeteners 
(e.g. sugar or artificial sweeteners), fat (e.g. margarine, oil, etc.), flavourings (e.g. 
syntiietic or natural flavourings such as vanilla, caramel and/or ahnond flavourings; 
jfruit juices such as orange, grapefimit, pear, cherry, raspberry and/or blackcurrant 
juices; vegetable extracts such as tomato, carrot, onion and/or garlic extracts; spices; 
herbs; etc.) and/or one or more natural or synthetic colorants. OptionaUy, vitamins 
(such as vitamins A, D3, E, Kl, C, Bl, B2, B5, B6, B12 and PP, foUc acid and biotin) 
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and minCTals (such as sodium, potassium, calcium, phosphorus, magnesium, chloride, 
iron, zinc, copper, manganese, fluorine, chromium, molybdenum, selenium and iodine) 
can also be added. Depending on the type of flour used Qn particular, if very hi^- 
protem floura are used) the mhchire of the invention may also cont^n up to 10% wAv 
additional untreated starch. Accordingly, the dough or batter mixture of the invention 
may comprise, in total, up to 20% w/w untreated starch. Preferably, it will comprise a 
total of 2-12% w/w untreated starch* 

The choice of additional ingredients will depCTid, of course, on the bakery 
product being produced. Indeed, the composition according to the present invention 
can be used in the manufacture of bakery products such as pound cake, sponge cake, 
chiEfbn cake, cheesecake, fruitcake, layer cake and gingerbread. Preferably, the bakery 
product according to the present invention will be a sponge cake. Ideally, the dough or 
batter mixture for use in preparing such a sgponge cake will comprise 10-15% w/W 
flour, 5-10% w/w n-OSA starch, 4-15% w/w untreated starch and 1-4% w/w whey 
protein. In addition, it should also comprise sugar, raising agent and water, preferably 
in the following quantities: 20-30% w/w; 0-2% w/w; and 30-40% w/w, respectively. 

It has surprisingly been found that products prepared using the composition of 
the present invention have comparable properties (in terms of dou^ viscosity, ^edfic 
dough volume, specific cake volmne and heigji^ shelf-life, crumb texture, etc.) to those 
prepared with a traditional egg content 

For optimimi quality, the products according to ibe present invention should be 
prepared according to a process comprising the following steps: 

a) Prq)ariiigamixtureofflour, n-OSA starch, imtreated starch, whey 
optionally, water and/or a water miscible liquid; 

b) Combiningtheniixtureof step (a) with other ingredient 
orabatfeer, and 

c) Baking the dough or batter. 
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The water optionally added to Ihe dry composition at step (a) may also be 
added as one of the "other ingredients" at stefp (b). Alternatively, it may be added in 
part at step (a) and in part at step (b). In any event, sufBcient water should be added to 
compensate for the removal, in whole or in part, of the Uquid egg component For 
example, if 100% egg is replaced, for every 35 parts of dry conq>osition according to 
the invention that are added, the dongh or batter should comprise approxhnately 65 
parts water (or water miscible liquid). 

Apart firom water, possible "other ingredients'* as referred to in step (b) would 
be apparent to a person skUled in Ihe art, depending on the eventual end product 
sought Examples have been set out above and include flour, emulsifier, egg, raising 
agents, sweeteners and fat 

" ' Preferably, step (o) of the above process is carried out at a temperature in the 
range 140-190 **C. Advantageously, cooking temperature will be adjusted to reflect the 
make-tq) of Ihe dough or batter and, in particular, its egg content Thus, for example, if 
25% of Ihe whole egg content has been replaced by the composition of Ihe present 
invention, step (c) should be carried out at Approximately 180«C. Alternatively, if 50% 
of the whole egg content has been replaced, step (c) should be earned out at 
^)proximately 170°C and if 100% of die vAiolc egg content has been replaced, step (c) 
should be carried out at approximately leO^C. Advantageously, step (c) should be 
carried out in a non-coated receptacle, preferably m an u»n receptacle. Baking time 
\vill depend on cooking temperature, quantity of dough and size and depth of the 
baking receptacle. On average, however, cooking time wiU be approximately 25-45 
minutes. 

The bakery products obtained according to the above process also form part of 
the present invention which is illustrated in the following example. 

Example 1: Ppp re placem ent in sponee cake 



RedLpe 
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Four cake mixes (Trials 1-4) were prepared as shown in Table 1. 



Table 1 



Ii^iedieiits (g) 


1 


2 


3 


4 


floiir 


160 


160 


160 


120 


C*Gel 20006 


62 


62 


62 


62 


C*EmTex 06328 


0 


34.5 


69 


69 


C*Gel 03401 ^°'> 


0 


0 


0 


40 


Sugar 


230 


230 


230 


230 


Bakmg powder 


8 


8 


8 


8 


BV40(DMV) 


30 


30 


30 


30 


Whey protein (DMV) 


0 


0 


25 


25 


Water 


130 


233 


336 


336 


liquid eggs 


275 


137.5 


0 


0 


Total 


895 


895 


920 


920 



(a) C*Gel 20006 = native wheat starch; (b) C«EmTex 06328 = 
n-OSA starch; (c) C^Qel 03401 = native maize starch 



Procedure 

All ingredients were mixed in a Hobart noixer during 6 minutes at high speed* 
Hie doug^ was then poured into a greased/floured tins (400g of dough for tins having a 
diameter of 26 cm and 300 grams for a tins of 22cm). The dough was baked for 30-36 
minutes at 180-160°C in a tray oven. Cooking details are shown in Table 2. 



Table 2 



Trial 
No. 


Composition of Cake Mix 
(Egg replacement by C*EmTex 06328) 


Baking 
temperature 


1 


Stanidard (0% egg replacement) 


180*'C 


2 


50% Egg replacemeat 


170*C 


3 


100% Egg replaceanent + Whey Protein 


170°C 
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4 


100% Egg leplacemeiit + Whey Protein + 25 % of flour 


160°C 




replaced by C*Gel 03401 





Results 



The viscosity of ihe dough was detennined, immediately after preparing Hts 
dough, by Stevens Texture Analyser using a cone and measuring at a penetration of 
30mm. Cake height was determined after baking. The results obtained are set out m 
Table 3. 



Tables 





Trial No. 


1 


2 


3 


4 


Speciflc Volume of 
dou^ (cm3/g) 


3.26 


3.1 


2.78 


3.25 


Hei^t of cake (mm) 


50 


46 


41 


49 



Crumb hardness was determined after padcaging the bakery products and storing Ihem 
at 20°C for 2 days, 7 days and 15 days, respectively. Crumb hardness was measured 
with Stable Micro Systems texture analyser. The results are iUustrated in Figure 1 . 



Analysis 

Sponge cake without egg replacement gives a higher specific dough volume 
than cakes in vMch egg has been replaced, even if only partially, by n-OSA starch. 
There is, moreover, a particularly notable and unacceptable drop in volume when the 
entire egg content is replaced by n-OSA starch (approximately 15%). However, when 
egg is replaced by the composition of the present invention (trial 4), specific dough 
volume is not affected, i.e. it remains ahnost identical to that of a standard sponge cake 
mix, even at 100% replacement 
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Similarly; sponge cake without egg replacement has a hetter cake height than 
cakes in which egg has been replaced by n-OSA starch. Indeed, height is reduced by iip 
to 15% if the entire egg content is replaced. Again, however, this loss is avoided by 
replacing egg with the composition of the present hiventioix Even at 100% 
replacement, cake height remains almost identical to that of standard sponge cake. 

Turning to crumb hardness. It is clear from the results shown in Figure 1 that 
cakes produced with the composition of the present invention have better crumb 
texture than those produced using egg. Moreover, this improvement is maintained over 
time (even after IS days, crumb hardness is more than 20% higher in conventional 
cakes than in products containing the composition of the present invention) thus 
effectively extending the shelf life of the bakery product 
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Claims 

1. A dry composition for use in bakery products characterised in that it consists 
of: 

a) 40-60% w/w, preferably 45-55% w/w, starch n-octenyl succinate; 

b) 20-40% w/w, preferably 25-35% w/w, untreated starchy and 

c) 10-30% w/w, preferably 15-25% w/w, whey protein. 

2. A dry composition according claim 1, characterised in that the starch n-octenyl 
succinate is selected firom thinned, undextrinised, dextrinised, cooked-up, 
pregelatinised and stabilised starch n-octenyl succinate and mixtures of two or more 
thereof • * - . . 

3. A dry composition according to claim 1 or claim 2, characterised in that the 
starch n-octenyl succinate is derived fix>m a high amylopectin source. 

4. A liquid composition for use in bakery products characterised in that it 
comprises a dry composition according to any one of claims 1 to 3, water or a water- 
miscible liquid and, optionally, one or more flavouring(s), colorant(s), vitamin(s) 
and/or niineral(s). 

5. A liquid composition according to claim 4, characterised in that the ratio of dry 
composition to water or water-miscible liquid is 35:65, preferably 45:55* 

5. Use of a dry composition according to any one of claims 1 to 3, or of a liquid 
composition according to claim 4 or claim 5, for replacing whole egg in bakery 
products. 
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6. A dough or batter mixture for use in preparing a bakery product characterised 
in that it comprises a dry composition accordmg to any one of claims 1 to 4 or of a 
liquid composition according to claim 4 or claim 5. 

7. A dough or batta: mixture according to claim 6, characterised in that it 
conq»rises 1-20% w/w. preferably 5-10% w/w, of said dry compositLon. or 5-40% 
w/w, preferably 10-35% w/w, of said liquid conqjosition. 

8. A dough or batter mixture for use in preparing a bakery product characterised 
in that it comprises: 

a) 1 0-20% w/w, preferably 10-15% w/w, flour; 

b) 1-15% w/w, preferably 4-12% w/w, starch n-octenyl succinate; 

c) 0.5-20% w/w, |)refefably 2-12% w/wuntreated starch; • 

d) 0.1-7% w/w, preferably 1-6% w/w, whey proteii^ 

e) 0-40% w/w, preferably 0-10% w/w, egg; and 

f) 0-10% w/w, preferably 0-3% w/w, emulsifier. 

9. A dough or batter mixture according to any one of claims 6 to 8, characterised 
in that it further comprises one or more: water and/or water miscible Uquid(s), raising 
agent(s), sweetener(s), fet(s), flavouring(s), colorant(s), vitamin(s) and/or mineral(s). 

10. A dough or batter mixture according to any one of claims 6 to 9 for use in 
preparing a bakery product selected from the ffxnxp consisting of pound cake, sponge 
cake, chiffon cake, cheese cake, fruitcake, layer cake and gmgerbread. 

11. A dough or batter mixture for use m preparing a sponge cake according to 
claim 6, characterised in that it comprises: 10-15% w/w flour; 5-10% w/w starch n- 
octenyl succinate; 4-15% w/w untreated stard^ and 1-4% w/w wheV protein. 

12. A process for preparing bakery products characterised in that it conqjrises the 
following st^s: 
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(a) Preparing a mixture of starch n-octenyl succimte, untreated starch and whey 
protein; 

(b) Combining the noixture of step (a) with other ingredients for obtaining a dou^ or 
battel^ and 

(c) Baking the dough or batter. 

13. A process according to claim 12 \dierein the other ingredients of step (b) 
include flour and one or more of: egg, emulsifier(s), water and/or water miscible 
liquid(s), raising agent(s), sweetener(s), fat(s), flavouring(s), colorant(s), vitamin(s) 
and xiuneral(s). 

14. A process according to claim 12 or 13, wherein step (c) is carried out at a 
temperature in the range 140-190 ""C, preferably at 160^ C. ^ 

15. A process according to any one of claims 12 to 14, wherein step (c) is carried 
out in a non-coated receptacle, preferably in an iron receptacle. 

16. A bakery product made according to the process of any one of claims 12 to 15. 
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Abstract 



The present invention discloses a composition for use in bakery products characterised 
in that is consists o£ starch n-octenyl succinate, untreated starch and whey protein, the 
use of such a composition to replace whole egg in bakery products and bakery products 
comprising the composition. 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SffiES 
FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

J^tmES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



